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Die Elf Mmg «n Vbrfahrw nach dm Obw^ 
begriff d68 PWantenspruohB 1 und ek» 
scht Vbirtdttung nach dem ObofbegHff dee 

Bei stark durehbhMtm Bk)9MV8b» be^ 
du ErtordrrtB, untar VarwMlung der HodifriqusnK- 
C^*iV(^ QfiNrabeOberfttdten bercdtrunQstos und 
j^MCterMiO zuto^iuierflri. Komenfi^ 
der eogonamton SpvOh-Koagulafion bm Sprar 
Kbao^riation bat hohan HochfiroquenBipannM^ im 
Bereteh vm KSomH beiMftataffigt ^ 
hommttmden Tatihnk tet d(e Unrtge^n^WoJoW 
Uc»it)ogenberetoh»und ae Qefahr, de Qawbeobw* 
ftdchezukarbantBierMi. ^« 

Eto VMes&arung mide daiiuroh erziall daB 
durch EWtosen e^as BddBW» i. a von Arson * 
lonJ^erun^ptad gaschaffen wurda. der zur Vefbeflae- 
rung der Gleichmft^Mt bd dar KoagUatlon von 
QevrabBoborf Mien beSrug. Bin darartigaa VBrfahran 
l8lz.aindafEP0393177A1 b«ehri«ben. Nacfteil 
dieses VtofWvena fct <fiB Vtani»«ndung dea rwht ta^ 
UTKi in KHrtkan h&iflg r**!l vartq*aren Bds*^^ 

paaZWdervertegendenBflncfcinobeste htdartfv 
ein VWahrwi und ehe VorricMung dm elngange 
genamtan GWtUKi 301 achaften. maiate daneo ein lon^ 
GierungspM)mBarek:hdaraMiven Elel*odari^ 
dt8ranMaanalwnenzi»>W0gunggeBti«iaW. 

Zur LOeuig iMar AuftiBba aM da Mertonale der 

PatanteisfMDche 1 und 7 vorgesehea 

Der ErfWui* togl dsr Qnmdgedanka aign^ 
daBain tonfsteru^iiptBd auch rnit anderon Median ah 
Edakgaeen mOgSch ist Ate vortaihan M sich Hsrbei 
dia Erieugung elnaa Aeiosote auB eJner nW^^OT* 
gen KccKealzlOaung heruiegestaUL DIa KwiWiwflon 
von Ha«requenz an der akSvan ElaWroda e^ 
tro-chiria9schenVorrkMungmit^ NaO-LOcung ict 
, twK'bekanntdoohwuidedlesoblaharmirvewwndet 
um ein AnWeban dar Beksroden am ffiogewbe lu ver- 
Wndam. 

ErfMungsgamftB wird dam gegendber eIn Aeraed 
rratelnamgwMlsaan SpCWnKkvon2.a8,6barwnde 
BeWrode heiwngaipOtt bm. herumg«l*»«n, vwdw 
^ ksrisierungskagd mil deflniertar Dtmenslontarung 
entEteht. 

Ate posWve EfteKta dec erfindungsgenftS en w- 
tahrans eigeban eWi de Vawrendung von vertDgbaren 
Maden, z. a desS8)ertam >Mmar. OOs. NaClA^teiiig. 
e^ gtoicNnaaga Koagulrtton dea B»og«wbes in 
elner feshinvenzten Fttche, elna gertnge Gehhf etnsr 

Kafbonteitfuio. eine KOhkmg der BeMrada. kebe. 
eonat Obfiche RaiKhbadung und fceinedai OmchsfaO- 
difltg durch VMrennan von Gtawtibe. 

>ftytBttti8fta Ausitfvungen dea eifindungsgam&Oen 
VerWyenaelndduiohdeAnsprOcha Zbteeun dvortaa- 
hafta AusfOhrungsformen der etfintftingBgemftBen 
richhmg durch de ArmaOdte Sbfe 10 g e k e i m e Uin et 
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Die EffMung ^ fdgendan batepieteufotee 
ar^iandderZeichnungbeechrteben; indieaerzdgt 

Ftgur 1 elnen sdwnafischen ^tnttt etnar rdn bei- 
^eteweteen AusfOhnaigafonn elner ecflrh 
dimgwm&Ben eleldroohtrurgtachen 
Vbrrichtiaig nir Erreuguim dnea A«ro8d* 
stmNa urn etne hochfrequenz^cNrur^^sdie 
Schneidelel«oda herum. 

tn eton von dar Hand dea BenuUere ersrefflKuren 
hoHzyfindertOmifgen InstrumenlanhQrper 11 t^tradal 
M hocMrec^jent-chlrurBteche Schnddd^ktrode 12 
angaofdnet dia geganober dem dtetden dfenen Ende 
13da8mhrfOrTrtgenfcw»unsmer*Orpem1l dnStOdt 
zufOdomatzt tet und mit ekier Ziddtung 12* vertwnden 
fet da sich • von dner teoBarung 14 umgaban - rrtt alJ- 
seitigOT Abstwd von der lmww>and das rd u iormigan 
mstru men tenkOrpera 11 nach Wntan eratracW, wo hn 
Berdch das pnsdmalen Endaa sdtffch dn HocMre- 
qi»namcNuB 15 vorgasahen ist an don dne gedg- 
nela Hochfrequenispannung. de von dnem doht 
dargestetten Hochfraquanzganarator enaugl wird. 
ada^ tet. Die zugehflrlge NeutrddeMrode^lst an 
gedgnatar SteUa dea PalantankOrpere angsordiflt 
Der dtetde Berdch dea im Qbr^en ata MetaH beda- 
henden InrtmrnantanWrpoB 1 1 Waus dnam IsoBeren- 
denMatortel ir hargeddit wdchesdoh nadt Wnten 
da Qber de teoBerung 14 der Zlddtung 12* erdredd. 

Dia Zddtung 12* n« der laolening 14 wild diffch 
gadtrtde Halterwigen 16 vom^Bwdse koaxld bmer- 
hato dea lndruma» t« iidrpere 11 gehattan, Dlednzel- 
nen Hartenmgan 16 sind lawdte Ober den Umteng urn 
die teofiarung 14 hennn nit sdcham Absbmd aword- 
net dad dazitftedwn in eMw Rtchlung dn ausrd- 
(^and dlmenskinierter Stromungadurdigang vorl^ 

pnvdnialen Ende das tnstrunientsnkOrpaiB 11 
sindsdtltah tew. axial xwdZufuhifohre 17, IBindas 
tnnare das irwtrumentanWrpera 11 hinagigdo hrt An 
daa Rohr 17 wild ehie Leftung angeecWOTsen, mmate 
derer bdsptdswdae eine 0.9 %4ga Kbch&dzlAaing 
zugatOhrt wud. Daa axial dngelQhrte Rdv 16 tet an 
e^ DrucWunarBdiluB angdegt so daS ee ntt Drudi- 
Ml da Tmgergas beautecHagt warden kann. 

Inneihab des HoNraumaa 19 dee lndnAnenten» 
KSrperall weteende Rohra 17. 18 Offnungen 20. 21 
auT. durch wd«he de NKhsatzitauno bm de Luft BO In 
den Innenmum 19 Wndngadrildct wewlen, daB es zu 
dner ZeidadxaH} dar l<iKhaatelOsung iQommt d. h. zur 
Bidurv ebias Aarosote 20. welchea aufgrund das 
Drudoutaus Mbeaondere duroh das Rohr IB In Rk^ 
tung dea PIdteG durch den (nstnjmentankfirper 11 zum 
dstalen Ende 13 Mn drOna und dort ate kagdKkrmlg 
enirdtemdes AeroaoWrdd bzm AaiosdslraW 22* ausp 
tut wdohaa bzw, wdchar soniSt de SpSze dsr Sdmeid- 
dektrode 12 und daa von diaser zu taoaguDerende 
Btogewebe umdbt Durch de hohe Sk>annung der 
Sdvtdddddrode 12 whd das Aerosd ioniciert und 
somit eh tortderte Sirecto zwtechen Sdweidelek' 
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trode 12 iwd Bto tf tMW b u y i b M ot auf der 8k» dam dn 
bmankn i^WchmAOoer und danit auch bevondvs 
gut iQlalilMlm UhtogM «J^^ 

DruMA-ZiAJhrrohr 18 iGt dorart wail axM in 
dan (WW dea to M iUimi < ai*ttp*re 11 NnafcigciOhrt « 
da8 Mine AiaMadOae 20 ildi innlttBbar 
imdehmhintartfarquarvaHaylandanAusaittsdOM 
das rtOaalBkafttHftAiwohraa 17 bafindat Ati dteaa 
Walsft 8au0t dto Qbar dto Auatrtttadoae 21 strOmonda 
UiflFiaaaV«ftauBdamRahr17enundzeraabbtato io 
(^MueHio 2ur Bidung daa Aaroaola 22. 

Statt der duch do natv* 17, 18 gebSdatan Z«r- 
stiiiwgavonriGMuno Wnnla «u(ii ain UtttachaOim^ 
nebler am taw. l ii a> u m ai i ta i^kOrpar 1 1 I" 
AhatendwndteMmworgasahansain, hntotrtaranRal is 
waredar U»wchalwmattar flber aihah Aaroaol-^ 
tungaacNauch ntt dam Innaran dae InatnimantankOr- 
part llzuvotindaa 

PatamanaprOohB ^ 

1. Vwte^vanwbarOhtuvBlosanObarflads^^ 
latlon wi BtagMNb* mHtatt ainaa Uohtngana. 
dar durch dte von olnam HooNireque nggana rrtDr 
flfzaugte Ho oh ip annung an ainam hochfraquem- 2B 
cNntgtechan Iwtrunert eoaugt a*d. 

daS zur Sctadfung ainar ionteiartan Stradtt 
wlahi ito t a Llchbogartildung afri umar >%wen- 
dung ^FKMgMt und ehat-ntgargaaaagM- so 
daler AaraaolBlraN in dto Ragioa «o dar 
LicMbogan cMi Wdan aol und ak^ aino w 
HocMraquannpannung angatagto EMOroda (12) 
bafindat gwoNcMaM. 

2. VarfBhrennachAnqpniohl, 
dsluch gakanmatohna^ 

daB dam AarinOtotnN 2ur VlMbaaaarung dar Lat- 
fihK^ lonaa z. a NaCI odar KJl baigonMit 
waidaa ^ 

3. ^ferfehrannachAn^vuGh1oder2. 
dadurch gakannsalohnai 

dae dar AvoaoteMN durch «na 0^ %^ Koch- 
8^zlA6Ui«gebildalwM. « 

4. VMhrannaohoinemdsrvorhargeherKlanAnepifO- 
cha. 

dadurehgaton na H ch nat, 

M das Aerosol naoh dam ZMfiubarprinziptmd so 
hafoaaondera dut^ alnan wie oferi Vorgasar auage- 
k^d^ Zostftubar arxaugk wrbd. 

5. AferWrannachalnamdarAnaprOohe1bla3, 
dadunshgalmnaatohnai, ^ 
daS daa Airaad duioh ainen UHraaetwBvematter 
erzauotwM. 



6. VMhranrwii ainam dor vwhaigahandanArnprQ- 
cha. _ 

da9 ate IHlgargu for dte BUdung daa Aaroaola, d. 
IL fcr dia ZanrtAidBurv dar hrn Aeraad ariMtanen 
ROssighiit Uifl undtodar Kohlendtoidd undfodar 
Sbd«« vanwndal 
drucKdas UrigargaMa ainatattiar iat 

7. BaMiuohlr u itf ac ha Vterfchtong mit alnar an che 
vtm ainam HpcWaqoan^ianaralor anau^ Hoch- 
fr«|uanz^»nnung M^afljbaran AMhM^^ 
und ainar Nautnri«laMfoda zur &zaugung ainaa 
Uchtwgana im Btogaaraba 2mol« berohnmgaii^ 
serObarfttChenNDagiMaa MMsondaiazur Auft- 
fOhfurq daa VlirWwana nacA flinm dor AinprO^ 
ibtae. 

dadurch gakaiwalolviaCi 
daB sia etaia AaroaoMrM-Blliitotfomponanla 
(17.18.1$) auMst wdohe ainen untar Varwan* 
dui^ ainaa iragargaaea und flinar ms6ig)ff« gab^ 
datan AaraaotelraN in den Baraioh urn da ddlva 
BaWmda (12) wdtitM, wo dar Lichtegan gcliikM 
wardan aoi. 

8. VbnrichbjngnachAn8pmoh7. 
dadwch galiannadclMiali 

daB (fla Aaioaoiatnhl-Eaaugung^mponarrta 
■inan ZafitM>arkrat (iq irM atnar AuslrittadQsa 
(13) mtfweM unttfodar dafi dto AeroaotarM- 
Erouguni M * "" ! " ^"'*" UHraachalwnBttar 
untoft, der wahhraiaa krn Handgriff (11) odar 
auBarhabctoa Hand^iffB angaordnat und durch 
aina SchiauclwadbMung m» dam Hand^iff (H) 
vHfawidan iai undtodar daB da akBva Hochlra^ 
queraEBlaltfode (12) ww gp m km mHHg Im Zar- 
sttii)ar- bm Uttraachatowbalcanal (IS) 
ytgaonM tsl umVodar daB da Zaratttubar^- 
nctf ar-aaMrodananordwng In ain und damaaiMn 
HandirW (11) tntaipabvacM tat wobai dar tew. da 
Ho(Maquantmd«iaaa (16) und da imgergas- 
PKM^vanBanachttaaa (17. 18} ebentala am 
KmdgrW (11) vorgasahen sM. 

9. \torriohtungnachAnyruch7oderB, 
daduroh gahanmaldBia^ 

daB da aMva BeMroda (12) gegenObar dar Aua- 
trftladoaa (13) daa InstnimantflnkDrpars (11) atwas 
zurOckMiMtt iat undMar daB da aldva Bek- 
«Qda (12) nadal' odar stabartfg auagabSdat let 
undtodar daB dar dMala Baratdi das Instnimao- 
t^Mrpare (11) aut laoBarmateria) (110 bestM 

ia Vbrdchb*KinadiainamdorAn^irtteha7bit9. 
daduith gakannzalchnat, 
daB da aWhfo BeMRida (IS) an aina aidi Im Mm- 
mantenkOrpar (11) »ngs aiHradwide Hochfra- 
quanz-ZiMung (12) angaaddoaaan lit da van 
dner Iso&aning (14) umgaban fat und/odar doB 
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(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 



Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of ttie electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, COj, NaCl solution, uniform 
coagulation of the biological tissue in a stricUy delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 
drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12% which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body* The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22\ which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed. 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17. 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1 . Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. Method according to one of the Claims 1 to 3» characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer 

6. Method according to one of the preceding Qaims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e*, 
for atoroization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (19) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (11) or outside of the handle and connected via a tube connection to the handle 
(1 1) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and Uie carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (IT). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed line (12') and the inside wall of the 
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instrument housing (11) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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